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THE STORY OF INDUSTRIAL ARCHITECTURE 


It is an illuminating commentary on the changing scene that what was known as “factory 
building” in the last century has become “industrial architecture” today. The factory was 
the stepchild of the 18005, a joy to no one save possibly its owners; it was sooty, ugly, 
a source of blight wherever it appeared; the condition of its workers was appalling 
beyond belief. That this category of building has been elevated in our time to the status 
of “architecture” is not only the result of a revolution in esthetic standards, but also the 
outcome of certain fundamental changes that have taken place within the factory itself. 

The industrial plant, in any form comparable to that with which we are familiar 
today, is not very old. It was hardly before 1780 that the factory in the sense of an 
industrial rather than a handicraft establishment made its appearance. There were, for 
instance, hardware factories in Sweden at this time whose output was relatively large. 
There was the Albion flour mill in England, claimed to be the first plant in which all of the 
machinery was made of metal. With the development of the power loom, the first large- 
scale textile mills were established. The hundred and fifty years that have passed since 
then make up a minute fraction of the time during which man has been engaged in pro- 
duction in one form or another. And it is barely twenty years since the factory was 
" discovered" to be architecture—architecture, moreover, that is quite as valid in its way 
as any of the antique monuments which ornament the pages of textbooks. There are 
still many, of course, who find such an idea shocking: that curious idea inherited from the 
19th century, “art is not art unless it is useless,” still predominates in a large section of 
contemporary opinion. But today there can be no longer any reasonable doubt that the 
industrial building is one of the significant architectural achievements of our time. And 
it is becoming equally clear that it has had a profound, if not always direct influence on 
the entire field of modern architecture. But this gets us a little ahead of our story. 

Behind the somewhat belated discovery of the factory as architecture lies the extra- 
ordinary series of social and technical changes which took place in the last century. 
The development of the machine and the rise of an economy which accelerated this de- 
velopment to the utmost were the two great factors whose mutual interplay changed the 
face of the world. But while they opened staggering vistas of potential material wealth, 


in the field of the arts they caused a catastrophe. The handicraft workers were driven 


out of existence, and with them went the tradition that had produced masterpieces of silver, 
textile design, furniture, ironwork, pottery. The machines which displaced them were made 
to produce poor imitations which rapidly became worse. Architecture was no better off. 
With the passing of Greek Revival a period of the wildest eclecticism began, and style 
followed style with such senseless rapidity that the architect's only salvation was a well- 
stocked library. The architect himself lost his significance as a master builder and became a 
fashionable exterior decorator, finally sinking to the point where he could design for no 
better tool than the jig-saw. With the general destruction of taste brought about by the 
machine, painting and sculpture inevitably declined as well, and probably to the lowest 
level they have ever reached. The only work of any esthetic significance whatever was that 
of the engineer, but nobody, least of all the engineer himself, considered him an artist. 
Naturally there was rebellion. Many saw that it was the machine which was respon- 
sible for the decline of the arts, and the general reaction was a desire to escape from their 
undesirable surroundings. The result was a flourishing of the ivory tower school of artists, 
and the emergence of the “art for art's sake" philosophy. The greatest of these rebels was 
William Morris, who shared his contemporaries’ wholehearted dislike for the machine. 
But Morris was unique in his grasp of the fact that between the art of a period and its social 
and economic system there was an unbreakable unity: he saw correctly that the machine 
was only part of the trouble. What he could not see was apparently beyond the vision of 
anyone of his period: that the machine was as legitimate a tool for the artist as the paint 
brush or sculptor's chisel. And as a result he turned his tremendous creative ability in the 
direction of a revival of the handicrafts. Basically, therefore, the work of Morris, forall its 
excellence and influence, was another excursion up a blind alley, for the machine had come 
to stay, and no art has ever found a solution outside of the conditions of its own time. 
Quietly working throughout this period and unmindful of their historic function as the 
creators of a new art form, were the engineers. It was just before 1800 that iron was first 
used in an important building. The year 1796 saw the first suspension bridge of metal. 
Throughout England and France there rose bridges and other engineering works whose 
dramatic economy provided the greatest possible contrast to the aimless toying with 
decoration that occupied the architects. In 1851 the Crystal Palace was built in London, a 
gigantic prefabricated structure of iron and glass, designed by Joseph Paxton, who was 


not оп architect, but a gardener, business man, and builder of greenhouses. In the same 


year Samuel Sydney's "Rides on Railways" was published, with the author's puzzled 
question: "Why are our architects so inferior to our engineers?" 

By the turn of the twentieth century this was the contradictory picture that confronted 
the new generation: on one hand an almost invariably meaningless architecture, with 
Roman temples passing for banks, Roman baths for railroad stations, pseudo-Gothic for 
ecclesiastical edifices, and even more inappropriate importations for the residences of the 
very rich; on the other hand, a mass of engineering works, railroads, dams, bridges, ships, 
machinery, factories—all enormously stimulating manifestations of a new industrial civili- 
zation. Under the impact of these unprecedented constructions, and in spite of the archi- 
tects as a whole, changes in building began to appear. Richardson's experimenting with 
Romanesque led him to forms more clearly expressive of modern structure. John Root's 
Monadnock Building in Chicago indicated the flat undecorated surfaces that were to 
become an outstanding characteristic of the new architecture. Frank Lloyd Wright designed 
a glass-walled skyscraper іп 1894 and soon after he began his series of houses. Similar 
developments were taking place all over Europe. By 1914 it was apparent that the old 
order was not only changing: it was cracking up. 

It is perhaps worth noting at this point that it was not the factory building as such 
which was having any direct or important effect on architectural design. It was the accumu- 
lated influence of the machine environment. Few factories before the War showed any 
outstanding architectural merit; as a rule they were cheap, clumsy, but necessary structures 
which housed production layouts in not too efficient a manner. And most products, cer- 
tainly those designed for consumer use, continued to imitate in one “style” or another the 
handicraft designs of a bygone period. It was the larger engineering works, the dynamos, 
turbines, presses, and other equipment needed in heavy industry that showed the path for 
the new architecture. Today the work of skilled photographers has made a vast public 
familiar with the beauty of machine design, and it is easy to forget that only a few years 
back, those enthusiasts who found blast furnaces good looking were considered not only 
unbalanced, but positively dangerous. 

Here we come upon one of those curious sequences that demonstrate the close connec- 


tion between the arts, in spite of academic attempts at artificial separation. It was net the 


The 


Cubists, with their insistence on structure and order in painting as opposed to photographic 


architects who first turned to machine forms for their inspiration, but ihe painters. 


realism, show this influence, as do the other schools of abstractionists. Along with painters 
such as Picasso came sculptors and designers. To such an extent did some of them succeed 
that the Customs Department has on occasion taxed imported sculpture as machinery. 
The Constructivists were another group who carried the movement still further with their 
abstract studies of materials and shapes. While it was, and still is the custom of the artisti- 
cally illiterate to ridicule these experiments, the stubborn fact remains that it is impossible 
today to find a field of esthetic endeavor, from small houses to magazine advertisements, 
which does not show their influence. This influence has been particularly noticeable in 
building abroad, where the work of Miés van der Rohe and Le Corbusier, to take only two 
well-known names, is unmistakably related to that of their contemporaries in painting. 
Thus we see that while the machine was largely responsible for the destruction of the arts 
in the 19th century, it also provided a basis for their regeneration in the 20th. 

If the painters, by publicizing the industrial age, had an effect on trends in architectural 
design, this influence was hardly extended to the type of building most intimately related 
to the mechanical environment. The factory, like other engineering works, pursued its own 
course. As production expanded, the old mill construction became less suitable for its pur- 
pose; the heavy timbers, short spans, and dark interiors were inevitably forced out by 
lighter and stronger structures. The first reinforced concrete factory in the country, designed 
by Albert Kahn, made its appearance in 1903. With metal sash imported from England, 
and a frame which permitted the use of large window openings, it was not only a great 
novelty, but obviously a superior solution. Following this pioneering effort both concrete 
and steel were quickly adopted and greatly improved. In Europe, particularly Germany, 
some remarkable buildings were erected. As early as 1909, for instance, Peter Behrens 
designed a turbine factory for one of the big electrical companies, a structure which used 
the steel frame and glass wall in so brilliant a manner that it has become a classic example 
of modern architecture. Two years later Gropius and Meyer did another factory which 
used even more glass in its walls, and like Behrens’ turbine shop, it had no suggestion of the 


stylistic detail which concealed the otherwise clean lines of the contemporary American 
work. 


This emphasis on the external appearance of the factory, it might be noted, is that of 
the critic rather than the architect. When Kahn began his long career as an industrial 


architect it was of necessity that he concentrated on the technique and economics of factory 
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design; the wonderfully dramatic and powerful buildings shown in the following pages are 
what they are precisely because of this approach. No amount of superficial styling could 
produce such effects any more than one could turn Watt's first engine into a steam turbine 
by giving it a streamlined jacket. 

After ће Мага second industrial revolution took place in America, a change in produc- 
tion methods so drastic that all previous ideas of factory design had to be scrapped: mass 
production made its appearance. The characteristics of this type of manufacture are so well 
known that they need no description. What is relevant to this discussion is the fact that mass 
production received its initial impetus in the automobile industry, and that Kahn, located 
in Detroit, soon became the outstanding architect in the field of mass production buildings. 
The problems presented to the factory designer by this technique had no precedent. First 
came the question of space. It was one thing to use 20-foot bays in the old-style factory; in 
the mass production establishment it was disastrous. As long as products were manufac- 
tured in a series of more or less fixed departments, changes in equipment might occasionally 
be inconvenienced by awkward column spacing; under the conditions of mass production, 
however, the entire production layout of the plant might have to be changed overnight. 
This situation led to drastic revisions of what had been previously considered acceptable. 
Reinforced concrete gave way to steel in a majority of industrial establishments, and the 
struggle to attain maximum spans began in earnest. Today the 60-foot bay is by no means 
uncommon, and its cost is frequently no greater than that of the old short spans. Several 
examples in this book show buildings with clear spans from 200 to 300 feet. With the de- 
mand for space and flexibility coming from all industries, not only did framing methods 
change, but every other department of planning was affected as well. It was no longer 
possible to set a plant down by a dock or railroad spur in any convenient manner. Future 
expansion had to be considered, and possible unforeseen changes. One of the results, in 
addition to more careful use of the factory site, was the idea of the entire plant under one 
roof, a building which could be indefinitely extended without interrupting production. 
This idea, one of the most important contributions of the Kahn organization, is radically 
different from the old scheme which provided a separate building for every process, and as 
much as any single feature it gives the modern factory its distinctive character. 

With the advent of mass production and the increasing use of automatic machinery, 


a change took place in the status of the industrial worker. Formerly a more or less highly 


skilled craftsman, he now became merely a machine operator. Аз a kind of human exten- 
sion of the machine itself, his efficiency became of tremendous importance: one man drop- 
ping out of a production line, for example, could disrupt the entire process unless instantly 
replaced. With this intensive use of labor a new factor entered the picture. Specialist 
designers found that a manufacturer could save many thousands of dollars per year in 
reduced operating cost merely by proper placing of utilities, such as entrances and exits, 
transportation aisles, elevators, stairs, locker and toilet rooms. Increased production 
requirements made it all the more apparent that amenities such as good lighting and ven- 
tilation increased the workers’ efficiency, with consequent favorable effects on profits. 
Today this trend has been carried so far that many factories provide athletic facilities, spa- 
cious lawns, and other devices for making the employees’ life more agreeable. The replace- 
ment of steam by electric power has, of course, made these amenities more feasible. 
Similarly, the introduction of the monitor gave better illumination than the old sawtooth 
roof design, and the use of the new mercury vapor-mazda lighting units has carried on this 
advantage after dark. 

All this is a far cry from the factory of only twenty years ago. Gone are the masonry 
walls, the clumsy supports, the stupid ornamentation, the sooty windows, the dark interiors. 
If the overworked word “functional” can be used anywhere, it can be applied to the 
factory, which today is as precise and quietly efficient as the machines it shelters. There 
is no room in the manufacturing plant for the superfluous. From the design point of view 
the factory as it stands has definitely arrived; it is the only type of contemporary architec- 
ture which shows no uncertainty, indecision, or traces of a once-universal eclecticism. 

It will be remembered that William Morris in the 18805 restated a fact overlooked 
by his ivory-tower-minded contemporaries: the unity between the art of an age and its 
social background. It is as true today as it was fifty or five hundred years ago, and it is 
particularly revealing when one considers the question of industrial architecture. In an 
age characterized by mass unemployment, widespread social unrest, and war, one social 
achievement of positive value stands out: mass production, and its power to forever end 
poverty and insecurity. That the machine has been blamed for every imaginable social 
ailment is beside the point, and at best an evasion; the fact remains that a machine can do 
no more than produce. In view of this great positive achievement of our times, it is not sur- 


prising that the factory should have emerged as the type of architecture most expressive of 
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the best in 20th century civilization. Considered on this basis the factory is no less signifi- 
cant than the medieval cathedral, which also in its time reflected the dominance of another 
force of worldwide importance. 

While the eminence here attributed to industrial architecture may be contested by 
those who believe that architecture is something no less than 200 years old, the entire trend 
of modern design tends to reinforce this thesis. The much-discussed modern house, to take 
a common example, has been criticized because “it looks like a factory.” And yet every 
sampling of public opinion on this guestion shows an increasing preference for the modern 
house, whether it looks like a factory or not. The growing tendency to depart from sym- 
metrical forms, even in monumental buildings, can certainly be attributed in part to the 
influence of the factory, where the necessities of production have created a structure with 
a kind of dynamic balance more satisfying to the modern eye than static symmetry. 
Today more than ever the architect interested in modem design turns to the factory, just 
as his predecessors studied the ruins of Rome. In the new schools and hospitals this influence 
is particularly evident. The best house designers now consider cooking, circulation, enter- 
tainment and other activities in precisely the same manner that the industrial architect plans 
fora given production layout. The great cantilevered roofs of loading platforms now grace 
the entrance of our best apartment houses in only slightly modified form, and the pro- 
jected-type windows first used in factories are now appearing in structures as diverse as 
residences and public buildings. 

An English architectural critic, Ferderic Towndrow, recently stated his conviction that 
“a great architecture is anonymous, communal, and international.” Checked against the 
greatest works of the past the statement is valid, in spite of the fact that the archaeologists 
have on occasion unearthed the name of the builder of one monument or another. It is of 
interest to consider the modern factory in the light of this definition. Att first glance one 
might reject the “anonymous.” After all, this book should be evidence of the contrary. 
But one might note that Kahn invariably says "we" when referring to his work, the “ме” 
taking in an exceedingly complex organization of some 400 persons, all implicated in 
some way in the creation of any specific factory. Certainly to the workers in the tractor 
plant at Cheliabinsk, or the Ford plant in Mexico City, or the Republic Strip Mill in 
Cleveland, there is no idea of personal authorship in the design of ihe buildings where 


they work. And the highly impersonal character of these buildings is most suitable for their 


use: if the cathedral, with its congregations of hundreds, could be called communal, the 
same certainly applies to structures in which thousands carry on their collective efforts. As 
for the international character of the modern factory, one has merely to look at a collection 
of pictures. No one could tell the difference between a factory in New Zealand and one 
in Sweden, nor does there seem to be any particularly good reason why they should be 
different. Wherever machines are assembled to perform a specific function, the buildings 
which house them are substantially the same. It was precisely for this reason that the 
Kahn office has been able to design plants for all parts of the world without changing its 
methods of planning or construction. No firm of non-industrial architects has ever been able 
to point to work so widely distributed over the face of the globe: questions of local prefer- 
ences in style, materials, and construction methods would be enough to prevent it. The fac- 
tory is far more international than the buildings commonly included in books on the Inter- 
national Style. 

The illustrations that make up the bulk of this book show American factories. Because 
of their great efficiency and skill in production, American manufacturers have made 
demands on the architect which have resulted in factories unequalled anywhere. Because 
these buildings are completely functional they are beautiful as a good machine is beautiful. 
And because they so clearly express the character of our time they represent its best archi- 
tecture. Naturally to the engineer these buildings will mean one thing, to the industrialist 
another, and to the architect something else, but essentially their significance is that of all 


true architecture: they explain the present and point the way for the future. 
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"ALBERT KAHN has written his story in glass and steel in three 
dimensions around the world. Measured by sheer bulk, this 800,- 
000,000 odd dollars worth of building is impressive. Equally im- 
posing are the names of clients like Ford, Republic Steel, General 
Motors, and Chrysler. If the story is glamorous, it is also significant. 
It means that Albert Kahn has established the architect as an impor- 
tant factor in industrial building. It also means that Albert Kahn, 
perhaps more than any other single individual, has helped create 
a new industrial architecture. 

To reduce this accomplishment to the basis of a formula would be to 
miss the essential genius of the man. Yet there are certain items to be 
noted. There is for instance some truth in the statement that Albert 
Kahn, Inc., is Albert Kahn—and vice versa. He has developed the 
organization of an architectural office to a pitch of business efficiency 
seldom excelled even by his clients. He has drilled into his organiza- 
tion the dictum that the client's analysis of the problem is the first 
move toward its solution. He has svstematically endeavored to trans- 
late the client's purpose into every successive step in the creation of 
the building. 

This attitude of the business architect is one reason why last year 
Kahn's volume of work reached a total of 19 per cent of all aichi- 
tect-designed U. S. industrial building. But a more important reason 
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is that the бит 5 span of existence covers precisely those four decades 
in which the factory changed from a cumbersome mill to a perfectly 
functioning organism in steel, concrete and gloss. 

In considering this last fact it is as misleading to overlook, as to 
overrate, the obvious. And obviovs it is that here was an almost per- 
fect combination of the time and the place and the men. In 1903 
Detroit was predestined to spawn factories. That it was incidentally 
to produce a new architecture may also have been inevitable, but 
the process was hastened by the men in the combination— Albert 
Kahn and his clients. To emphasize the clients is not to minimize the 
architect: he consistently puts them first. 

Thus all that follows must be told against the background of these 
men who created the automotive industry. Henry Ford is their 
epitome. They possessed extraordinary vision to foresee new possi- 
bilities, they were willing to back their hunches with perseverance as 
well as money. When they came to the problem of housing the new 
industry they made great demands upon architecture, literally, if 
unconsciously, forced revolution in design, innovations in engineering, 
new technigues in construction. They were no less exacting on the 
architect. They wanted to deal with a businessman, they were 
profoundly suspicious of artists; they wanted fast work, no mistakes 
and flexibility to provide for inevitable changes in production. To 
all this they added a prime requirement of economy in first cost and 
maintenance. That these thoroughly materialistic demands have 
resulted in a series of some of the finest modern buildings, esthetically 
as well as otherwise, is Albert Kahn's contribution. 

One could argue that industry would have found its new architec- 
ture without Kahn, or conversely, that Kahn's career would have 
flourished without this particular inspiration. All that is beside the 
point. [t happened the way it did. About thirty-five years ago а 
wealthy Detroiter, one Henry B. Joy, walked into the office of his 
architect and asked him to design a factory. The architect had never 
designed a factory before, but said he would try. The factory was for 
the infant Packard Motor Car Company; the architect was Albert 
Kahn, age 34, with twenty-two years of experience behind him, 
seven of which had been in his own office. 

The pattern of the Kahn career parallels that of many of his clients. 
The child brought to America by parents in search of the more abun- 
dant life; poverty and the needs of a large family take him out of 
school at the age of eleven; he gets one job by day and another by 
night. One can also add those sentimental embellishments which so 
enrich the story of the self-made man. There was, for instance, the 
architect who charitably fired his office boy because he showed no 
artistic promise. Later, the flattering offer of a job with Louis Sullivan 
to take Frank Lloyd Wright's place, refused because he was afraid he 
couldn't hold it, and a family of ten was dependent on his earnings. 
Or the winning of a traveling fellowship which sent him to Europe, 
where he was so bewildered by the profusion of masterpieces that he 
didn't know what to do until Henry Bacon took him in hand. Such 
tales, to be sure, are interesting and revealing. But the important 
part of the story is that here was an energetic and extremely ambitious 
personality, strongly conditioned by a bitter struggle for existence 
which began much too early in life. His driving vitality kept him 
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afloat where so many went under; it was the struggle, however, which 
ultimately determined the direction to be followed by the firm. 

To the architect of the early 19005, trained to think of himself as a 
kind of high priest of art, the designing of a factory was something 
beneath his dignity. But Kahn's rigorous training had developed in 
him a more realistic approach, and when he was given his first factory 
job he felt no such scruples. Today he recalls the situation at that 
time with a certain understandable satisfaction: "When | began, the 
real architects would design only museums, cathedrals, capitols, 
monuments, The office boy was considered good enough to do 
factory buildings. I'm still that office boy designing factories, | have 
no dignity to be impaired." 

"That office boy" has been Packard's architect for 35 years, Ford's 
for 30, Chrysler's since the firm was incorporated in 1926, General 
Motors on 127 important structures. One of his favorite remarks, in- 
variably shocking to his colleagues, is " Architecture is 90 per cent 
business and 10 per cent art.” In his rare weak moments he may 
reduce the figures to 85 and 15. 

It was characteristic of Kahn's restless and inquiring mind that his 
first factory, the Packard building, did not follow the mill construction 
which was standard at the time. He used a reinforced concrete frame 
and steel sash, the latter a novel importation from England. It is hard 
today to realize what courage it took to design in concrete; hand- 
books were not available, and formulas were virtually non-existent. 
The Packard job was the first reinforced concrete factory in America, 
and for the first time an industrialist got a plant in which fenestration 
was reasonably adequate and production departments were coordi- 
nated with an eye to efficiency. 

Following the successful completion of this building, others began 
to come. The automotive industry, with its new mass production tech- 
niques, had an inevitable effect on other industries, and Kahn's repu- 
tation as the designer of a new type of factory quickly spread. Other 
commissions included plants for food, textiles, clothing, business 
machines, cement, and chemicals. By the time America entered the 
war the office was large enough to take over all of the government's 
aviation work. In 1999 its output was considerably more than a 
million dollars worth of work per week. 

It was in 1928, however, that the most extraordinary commission 
ever given an architect came in the door unannounced. In that year a 
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group of engineers from the USSR came to the Kahn office with an 
order for a $40,000,000 tractor plant, and an outline of a program 
for an additional two billion dollars worth of buildings. About a 
dozen of these factories were done in Detroit; the rest were handled 
in a special office with 1,500 droftsmen in Moscow. 

Probably no organization has ever had a more severe test of its 
flexibility, speed, and competence. Not only did the plants have to 
be designed, but machinery had to be selected and ordered, process 
layouts had to be prepared, and the very tools needed to build the 
plants had to be ordered here and shipped over. The office in 
Moscow consisted of a large percentage of Soviet drafismen who 
had apparently never seen a pencil before, and the Kahn representa- 
tives not only had to run it by day, but hold classes at night. Fac- 
tories such as the great Stalingrad tractor plant or the Nijhi-Tahil 
freight car factory were erected in deserts or virgin forests, and the 
labor was chiefly raw peasants who were unfamiliar with any 
machine more complicated than a shovel. For almost three years 
the Kahn technicians labored with their untrained human material, an 
impossibly overloaded transportation system, and inaccessible build- 
ing sites. Hundreds of plants were designed and equipped. 

The Soviet work was, of course, unique in any architect's experi- 
ence, and it points out the amazing capabilities of the Kahn organiza- 
tion. Because such a firm of industrial architects must rely on a large 
number of small plants rather than an occasional large one, the 
prime need of such an organization is flexibility. It must be able to 
turn out a hundred small jobs as satisfactorily as a half dozen large 
ones. And because mistakes show up on small work, it cannot afford 
to make them. Due to the requirements of speed, it must have all its 
engineers and other specialists in the office; outside consultants, save 
in rare instances, are not feasible. If Albert Kahn had done nothing 
more than develop his organization fo its present pitch his accom- 
plishment would have been considerable. 

In addition to factories, the firm has done a large amount of non- 
industrial work, hospitals—where they are rated as specialists— 
schools, banks, clubs, hotels, theaters, and office buildings. This 
imposed the further requirement of versatility as well as flexibility. 
The principals must be able to go from a power house to a hospital 
to a club, and still know what they are doing. This work is not 
illustrated here. 

But it might be of some interest to note that, unlike the factories, it 
exhibits the eclectic tendencies which have long been characteristic of 
American architecture. The problem of the non-industrial building, 
obviously, is far less clear cut than that presented by the factory, and 
there has been the temptation to lean on so-called tradition. Thus, 
Kahn will speak of "the re-use of well-tried forms" or state that 
“evolution is preferable to revolution.” Coming from one who has 
played no insignificant part in bringing about an architectural 
revolution, such statements present a striking contradiction. Perhaps 
the best explanation is that Kahn, precisely as his contemporaries in 
1900, still divides building into factories and architecture. 

But designing shelter for mass production industry nonetheless 
remains his favorite occupation, and the story of this new industrial 
architecture is still largely the story of Albert Kahn. 
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In normal times the firm of Albert Kahn, Inc. employs about 400 men 
and women; among them some 40 secretaries, stenographers, typists 
and file clerks; about 15 accountants; 80-90 mechanical and electrical 
engineers; 40-50 field superintendents; some 30 specification writers, 
estimators, expeditors, etc.; 175 architectural designers and drafts- 
men. The manner in which its several departments function, and their 
interrelationship, is shown on the organization chart on the following 
page. 

The outstanding fact about the organization of Albert Kahn, Inc. 
is its completeness. The departments of the Technical Division design 
the entire construction, including mechanical trades—plumbing, heat- 
ing, ventilating, air-conditioning, electrical, fire-protection, etc. All 
departments start work simultaneously instead of working in 'suc- 
cessive stages, and this, in addition to speeding up the work of making 
the drawings, means that plans and specifications for all trades can 
be submitted for bids at one time, thus enabling the client to determine 
the cost of the building in its entirety before starting to build. With 
this procedure, the drawings for a large factory can be completed in 
a week or ten days' time if necessary. 

There are other advantages in having all technical departmenis 
combined in one organization in that their co-operation under one 
management increases the effectiveness of the buildings designed and 
reduces their construction cost. Close contact between these depart- 
ments from the initial, straight through to the final, stages of pre- 
paring plans enables space being properly allocated to accommo- 
date the layout and equipment of-all the mechanical trades. The 
needs of the particular problem in hand then become the governing 
factors in the design. Interferences in structural and mechanical lay- 
outs are avoided thus eliminating changes and consequent extras 
which might otherwise arise. 

Quite as important as the technical work is that of the Executive 
Division. This division is responsible for the management of the job 
in the course of construction. One department obtains competitive 
bids from contractors, submits them to the client. When the con- 
tractor has been selected, another department drafts contracts tor 
submission to the client's attorney for approval. This department also 
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attends to the various types of liability and fire insurance. Still 
another department co-ordinates all the work in the field, acting as 
liaison office between contractor and client. № obtains from the 
owner such special requirements as may arise, or as may be modified, 
during building operations; attends to their being properly incor- 
porated in the work. Through weekly reports and diagrammatic 
schedules it keeps the owner fully informed on progress of work. lt 
assumes upon itself and, so far as possible, relieves the owner of the 
many troublesome details connected with actual construction. 

The principal function of the Executive Division is, however, to 
supervise the work in course of construction; to expedite those parts 
of the work which fall behind the construction schedule; to check the 
contractor's charges for additions, his credits for deductions; and to 
check the contractor's requisitions for payments and issue payment 
certificates. 

A most important department in the Executive Division is that of 
field supervision. It assists the contractor in interpreting the con- 
struction drawings and specifications, aids him in producing high 
quality work. By anticipating difficulties and helping to avoid them 
before they actually arise, by maintaining an attitude of fairness to 
both client and contractor in rendering decisions on quality of work- 
manship and materials, by co-operating with the contractor in the 
smooth running of the job, this department assures the client of suc- 
cessful performance at economical cost; the contractor a reasonable 
remunerotion. Thus, in many respects, the department of field super- 
vision bears the responsibility of maintaining the pleasant relationship 
which should always exist between client, architect and contractor. 

The foregoing is but a brief outline of the completeness of the 
Kahn organization. Because its operations cover such an extensive 
territory, becouse the types of work designed are so varied, it is 
essential that its departmental chiefs be well versed in their respective 
activities. Furthermore, its efforts must be systematic. Inasmuch as 
twenty or thirty buildings may be going through the organization at 
one time it is apparent that a standardized procedure must be strictly 
followed, so that the work in its various stages can flow through the 
office as smoothly as a product flows through a well-designed fac- 
јогу. Not only have Albert Kahn, Inc. brought architecture to 
industry, they have also brought industry to architecture. 
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lt is doubiful if there has ever been another firm of architects which could open an atlas and spot buildings of 


their design on all five continents. Certainly there is none which can show an almost solid series of constructions 
girdling the entire northern hemisphere. Kahn industrial buildings, not including their general work, are located 
in 134 U.S. cities. Moving due east one finds their plants in England and Scotland; Oslo and Stockholm have a 
warehouse and grain elevators; in France there are automobile assembly plants and a caterpillar tank factory; 


INDUSTRIAL ARCHITECTURE 


rac 


SVERDLOVSK тк 
е 
ec ша • 
2 [EHELIABINSK | 
[Moscow | 


KHARKOV LISTALINGRAD 


Eje | J DNEPROPETROVSK 
rj == 


CAPE TOWN L] 


farther on there are the scores in European Russia, more in Siberia, and one, at Kolymsk, almost on the borders 
of the Far Eastern Republic. At Nanking there is—or was—an office building for which they were consulting 
architects, and in Yokohama, a Ford assembly plant. The types are as varied as industry itself: there are airplane 
plants, warehouses, docks, foundries, creameries, filtration plants, rubber factories, steel plants, silos, distilleries, 
smelters, textile mills—the list could be extended almost indefinitely. 
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farther on there are the scores in European Russia, more in Siberia, and one, at Kolymsk, almost on the borders 
of the Far Eastern Republic. At Nanking there is—or was—an office building for which they were consulting 
architects, and in Yokohama, a Ford assembly plant. The types are as varied as industry itself: there are airplane 
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WHAT THE MANUFACTURER WANTS FROM HIS ARCHITECT 


Manufacturers about to build too often approach the architect with the mistaken notion that his only function is 
ihe preparation of construction drawings. Actually, of course, the service rendered by the architect should be much 
more comprehensive. Albert Kahn, Inc. believes that the proper functions of the industrial architect fall under 
two main headings, lists their more important subdivisions as in the outline below. 


1. FUNCTIONAL DESIGN. The purpose of a factory building is to facilitate production. It should house the 
manufacturing equipment in such a manner as to enable that equipment to function efficiently. To this end the 
general scheme is all important, and should provide: 


STRAIGHT-LINE PRODUCTION Various departments for successive operations located to effect a simple and direct 
production-flow, so that transportation and handling of materials will be cut to a 
minimum. There should be no crossing or retracing of the production line with con- 
sequent congestion. 


FLEXIBILITY A departmental layout sufficiently elastic to permit rearrangement in accordance with 
changes in production methods, or expansion of departments as production expands, 
without disorganizing the existing scheme. 


GENEROUS COLUMN SPACING Interior colums spaced as far apart as economically possible, to allow for free location 
of machines and cause the least intetference with the transportation of materials. 


SUITABLE FLOORS AND CEILINGS Clear ceiling heights adequate for the work performed, and floors strong enough to 
meet all loading requirements. 


PROPERLY LOCATED UTILITIES Elevators, stairs, locker and toilet rooms located where they best serve the purpose and 
do not interfere with the flow of production. 


GOOD LIGHTING Adequate natural and artificial illumination, properly distributed and of sufficient 
intensity for the tasks performed. Absence of disturbing glare. 


ADEQUATE VENTILATION Air movement sufficient for human needs, and special equipment to meet any problems 
created by the manufacturing process. 


LOW FIRST- AND UPKEEP-COSTS Economies resulting from skillful design and the efficient use of materials, reducing both 
initial cost and maintenance expense to the minimum. 


2. BUSINESS-LIKE EXECUTION. Just as important as good design is the provision of adequate service. 


Especially important are the following service items: 


ACCURATE PRELIMINARY ESTIMATES Before the work is begun, a preliminary cost estimate sufficiently accurate that there 
will be no over-running of the manufacturer's budget. 


SPEED Because no manufacturer decides to build until the need for new production facilities 
is apparent and pressing, the work in its entirety—from preliminary design to final 
completion—must be carried out with utmost dispatch. 


COMPLETE AND ACCURATE DRAWINGS Construction drawings and specifications prepared in such detail and with sufficient care 


to provide a proper basis for competitive bidding by responsible contractors and to 
eliminate or minimize extras. 


A GOOD CONTRACTOR The Architect must furnish helpful and qualified advice on the selection of a contractor 
able to do the work expeditiously and well. 


ADEQUATE SUPERVISION All branches of the work must be carefully supervised, during construction, in such a 
way as to expedite the work as much as possible. 


Thus factory design imposes a severe responsibility on the architect. The successful completion of the project 
depends upon his ability to analyze the problem, to plan the structure properly and practically, to effect every 
economy, and to give the building external and internal distinction without extravagance. 
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DESIGNED FOR STRAIGHT LINE PRODUCTION 


A nlant which turns out 60 million packages of cosmetics every year must be efficient, and when the product is 
sold at a popular price the need for efficiency is all the greater. In the one recently built for Lady Esther, Lid., at 
Clearing, Illinois, we find a striking example of departments being effectively coordinated and arranged for eco- 
nomical production. The company formerly manufactured its cosmetics in a four-story laboratory at Evanston, 
Illinois. The first floor of the building was devoted to the receiving and dispatching departments. The raw materials 
were hoisted by elevator to the storage on the top floor, whence they were conveyed, in successive stages of produc- 
tion, down to the finished product storage located on the first floor. The manufacture of several different articles 
under that scheme of operation entailed a complex arrangement of departments, with lines of production being 
repeatedly crossed and retraced. It resulted in congestion, lost motion, and excessive production costs. 
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When the increased demand for their cosmetics 
necessitated additional manufacturing facilities, the 
management decided upon the erection of a new 
plant wherein the flow of production could be simpli- 
fied, with lost motion in the transportation of 
materials, during process of manufacture, eliminated 
as far as possible. Several production layouts were 
prepared by Albert Kahn, Inc. to determine the one 
best suited to the purpose in hand. At first it was 
assumed that a multi-story building would be neces- 
sary so departments for successive operations could 
be arranged over each other to take advantage of 
gravity in the handling of the materials; but eventu- 
ally a production flow diagram was evolved which 
could be embodied satisfactorily in a single-story 
building, and which would still permit the handling 
of materials by gravity. 

The production flow diagram illustrated on this 
page shows the extreme simplicity of the deport- 
mental arrangement finally adopted for the new 
plant. The raw materials are received at one end of 
the building. In the course of production they flow 
in straight lines through the various manufacturing 
departments directly to the shipping department at 
the other end of the building.- At floor level there is 
no crossing or retracing of production lines, hence 
there is no congestion or lost motion anywhere in the 
plant. Being straight, the lines of production are as 
short as possible and the handling costs are reduced 
to a minimum. 

In the receiving department raw materials are sys- 
tematically stacked in direct line with the respective 
departments they serve. From this storage space the 
materials are passed to the various manufacturing 
and filling machines by overhead conveyors. Leav- 
ing the ends of the assembly lines, the finished 
products, in automatically sealed cartons, are trans- 
ported by belt conveyors to the finished storage 
where they are again stacked in direct line with the 
respective depariments wherein they are produced. 
The elimination of unnecessary operations, and the 
simplification of the lines of flow, effect not only 
great savings in labor cost, but also a general orderli- 
ness throughout the plant. 

The main floor plan, page 27, shows the raw ma- 
terial storage at the south end, and the finished 
products storage at the north end, extending fully 
across the building, with the various production 
departments arranged in parallel sections between 
them. This plan gives the desired flexibility to the 
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plant. The manufacturing departments can be re- 
arranged, increased, or decreased in width at will. 
When new products are undertaken, further. manu- 
facturing sections can be added by merely expand- 
ing the building eastward on vacant ground reserved 
for this purpose. And these modifications can be 
made at any future time without altering or disorga- 
nizing the originally conceived scheme of operation. 

The simplicity of layout effects economies in the 
construction cost of the building, and these econo- 
mies are augmented by other features in the 
design. To obtain gravity flow of materials in a 
single-story building, as was formerly accomplished 
in the multi-story laboratory, balconies are required 
over certain units of manufacturing equipment. The 
clear. height from floor to ceiling necessary for these 
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balconies with equipment installed thereon is 21 ft. 
Had the entire building been designed with this clear 
ceiling height the construction cost would have proved 
excessive. Consequently space in the monitors, 
which is otherwise wasted, is used for the balconies. 
Instead of ordinary roof trusses, solid steel beams 
support the roof. The height from floor to underside 
of the beams was fixed at 15 ft. 6 in. The beams 
were bent up a distance of 5 ft. 6 in. to form monitors 
for light and ventilation, as shown in the cross- 
section of the building. These monitors run parallel 
with, and directly over, the production lines. The 
unobstructed space resulting from the substitution of 
bent beams for steel trusses is then available for the 
installation of the balconies and overhead conveyors. 
Additional economy in construction cost resulted 
from placing the cafeteria, locker room, rest and 
toilet rooms, manager's office and laboratory on 
raised balconies connected by an overhead gallery. 

It has been found profitable to make working con- 
ditions as pleasant as possible, and considerable 
attention was given to this part of the problem. 
Employes, for instance, enter the building directly 
through the main lobby, and differentiation between 
categories of workers has been studiously avoided. 
The color scheme is bright and cheerful. Floors are 
highly finished so they can be kept thoroughly clean, 
and the various manufacturing departments are con- 
stantly kept in shipshape order. The atmosphere 
produced by such inexpensive amenities has a direct 
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GROUND FLOOR PLAN 


The problem presented by the Glenn Martin assembly building was unigue even 
in the Kahn organization's varied experience: the client reguired an enclosed space 
300 x 450 ft. with no interior columns. The 300-ft. trusses supporting the roof 
are the longest flat-span trusses ever used in a building, and the end door, which 
operates in three parts, is as long as a city block and as high as a three-story 
building. In designing the trusses it was found necessary to depart from ordinary 
steel fabricating methods, and to have them fabricated as a bridge construction. 
To arrive at the most practical solution, several squads of designers worked sepa- 
rately on the steelwork, and the most economical truss design was selected. The 
method is one frequently used by the office and in this case its efficacy was dem- 
onstrated in no uncertain manner: the huge span was construcied with the use of 


only 34 pounds of steel per square foot of floor space. 
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CROSS SECTION 


The diagrammatic section above shows one of the ten 300-ft. roof trusses. The tremendous span was required by 
Mr. Martin, not because any present-day plane needs so large a space, but because of his belief that in the near 
future transoceanic planes will be constructed which will have wing spreads approaching 300 ft. 
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LONGITUDINAL SECTION 

The overhead doors at the 300-ft. end of the building have been designed to operate in three sections, and can 
be opened in parts or simultaneously. The large two-motor plane in the foreground is dwarfec 
behind it, and the architects estimate that about forty such ships could be assembled at one time within 


by the structure 
г building. 
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ASSEMBLY BUILDING, GLENN L. MARTIN COMPANY 


The magnitude of this building, with its unobstructed floor area, is 
apparent in comparison with the size of the huge Russian Clipper 
shown in the distance. Ten of these ships could be assembled simul- 
taneously within the building. The new Martin Ocean Transport 
Clipper, designed to carry 46 passengers, mail, and express on a 
3500-mile non-stop flight, was assembled on this floor. Mr. Martin 
and other aircraft designers have stated that the industry is today 
capable of producing 250,000 Ibs. flying boats with 300 ft. wing 
spread capable of carrying 150 passengers on 5000-mile non-stop 
flights. The new Assembly Building was erected in anticipation of 
such development. 
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ENGINEERING BUILDING 


DRAFTING ROOM 


EXTENSION TO PLANT OF KELVINATOR CORPORATION, PLYMOUTH, MICH. 


Hendt ich-Blessing 


The extension to the Kelvinator plant was completed in the latter part of 1936. This structure, which has large 
interior column spacing 60 x 50 ft., with a clear story height of 18 feet from the floor to the underside of roof 
trusses, was built at a cost of $1.54 per sq. ft., which included all architectural trades, structural steel, plumbing, 
heating, lighting, and sprinkler system—in short, the complete building ready for the owner's occupancy. If the 
factory were built today, its construction cost would be slightly higher. 
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EMPLOYMENT AND WELFARE BUILDING, DE SOTO PLANT, DETROIT, MICH. 
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EMPLOYMENT AND WELFARE BUILDING, DE SOTO PLANT, DETROIT, MICH. 


This compact, ingeniously planned structure houses a number of services ordinarily placed in separate units. 
Watchmen's offices occupy the front portion; behind is the employment office, with physical examination rooms 
adjoining. Since a staff of doctors and nurses is required for examination of employes, the factory’s first-aid 
department has also been placed in the building, thereby utilizing the medical services more efficiently. 
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BURROUGHS ADDING MACHINE COMPANY, PLYMOUTH, MICHIGAN 
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BURROUGHS ADDING MACHINE COMPANY, PLYMOUTH, MICHIGAN 
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BURROUGHS ADDING MACHINE COMPANY, PLYMOUTH, MICHIGAN 


Clear manufacturing space, unimpeded by stairs or toilets, is the most notable feature of this building. The 
typical floor unit consists of three bays running the full length of the structure, with services located in towers. 


On the first floor a cafeteria, gymnasium and other recreational facilities are provided. 
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GRAIN ELEVATORS, W. K. KELLOGG CO., BATTLE CREEK, MICHIGAN 


The extraordinary purity of form of the most utilitarian structures—those with the least amount of "design" in 
them—is a phenomenon that was noted long ago by the first European modernists to visit this country. Typical 
are the handsome grain elevators for the Kellogg Company, and the De Soto press shop, which last year was 
awarded the prize for the best use of glass in an industrial building. Conservatives may rebel at the application of 
architectural criteria to such structures, but the fact remains that it is precisely in such buildings that modern archi- 
tecture has reached its most complete expression. 
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PRESS SHOP, DE SOTO DIVISION, CHRYSLER CORP., DETROIT, MICHIGAN 
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HOT AND COLD STRIP MILLS, REPUBLIC STEEL CORP., CLEVELAND, OHIO 


Opposite, Robert M. Domara Hunter Aerial Surveys Co. 
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HOT AND COLD STRIP MILLS, REPUBLIC STEEL CORP., CLEVELAND, OHIO 


It is not common practice for steel corporations to employ consulting architects; the field is one which requires 
highly specialized knowledge of complex production processes, and the customary method of designing plants is 
to have them done by company engineers. This strip mill for the Republic Steel Company is the first in this coun- 
try to be designed by a firm of independent architects. Drawings had been prepared by Republic engineers before 
the Kahn organization was given the commission, and a saving of 2,100 tons of steel was one of the economies 
effected by the architects, thus bearing out the contention of the profession that in industrial work a firm of archi- 
tects can render a client valuable services, with the additional advantage of leaving the company’s staff free to 
concentrate on process layouts and the placing of equipment. The Republic plant is perhaps the most dramatic 
example of the speed with which the Kahn organization can function: eleven days after sketches were started, 
working drawings were sent out for steel fabrication. 
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HOT AND COLD STRIP MILLS, REPUBLIC STEEL CORP., CLEVELAND, OHIO 
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Rolling mills are constructed generally with corrugated iron walls to 
facilitate dissipation of the heat which is generated in the process of 
manufacturing. Ordinary corrugated iron is not a permanent form of 
construction when exposed to the elements. It reguires continuous 
painting and maintenance. Consequently, to eliminate these dis- 
advantages, asbestos protected metal was extensively used in the 
walls of the new Republic Steel mills. 
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HOT AND COLD STRIP MILLS, REPUBLIC STEEL CORP., CLEVELAND, OHIO 


The Republic Steel Corporation's new mill at Cleveland, Ohio, embodying 21 acres of buildings, is claimed to 
be the world's most modern hot and cold strip mill. It is a maze of automatic machinery for rolling steel. The 
three-stand tandem continuous cold reduction mills can roll strip, 98 inches wide, down to 24 gauge. The thickness 
of the strip is measured as it comes out of the cold mill at a speed of 2120 ft. per minute by a sensitive micrometer 
which registers on a large dial variations in thickness as little as one thousandth part of an inch. Finished steel is 
shown coiled at the right. Each of the two continous pickling units shown on the opposite page is 505 ft. long 
and consists of four 6000 gal. acid tanks and two 4000 gal. water tanks. 
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HOT AND COLD STRIP MILLS, REPUBLIC STEEL CORP., CLEVELAND, OHIO 


The Republic Steel Corporation's new mill at Cleveland, Ohio, embodying 21 acres of buildings, is claimed to 
be the world's most modern hot and cold strip mill. It is a maze of automatic machinery for rolling steel. The 
three-stand tandem continuous cold reduction mills can roll strip, 98 inches wide, down to 24 gauge. The thickness 
of the strip is measured as it comes out of the cold mill at a speed of 2120 ft. per minute by a sensitive micrometer 
which registers on a large dial variations in thickness as little as one thousandth part of an inch. Finished steel is 
shown coiled at the right. Each of the two continous pickling units shown on the opposite page is 505 ft. long 
and consists of four 6000 gal. acid tanks and two 4000 gal. water tanks. 
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HOT AND COLD STRIP MILLS, REPUBLIC STEEL CORP., CLEVELAND, OHIO 
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Rolling mills are constructed generally with corrugated iron walls to 
facilitate dissipation of the heat which is generated in ihe process of 
manufacturing. Ordinary corrugated iron is not a permanent form of 
construction when exposed to the elements. It requires continuous 
painting and maintenance. Consequently, to eliminate these dis- 
advantages, asbestos protected metal was extensively used in the 
walls of the new Republic Steel mills. 
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HOT AND COLD STRIP MILLS, REPUBLIC STEEL CORP., CLEVELAND, OHIO 
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Steel strip is gauged as it passes from the run-out table across the transfer table, shown above, to the hot mill 
finishing depariment. A truss, 30 ft. high and 216 ft. long, has been provided over the transfer table to carry the 
weight of the huge traveling cranes which operate overhead on either side of it. This truss is the largest steel-frame 
member used in the construction of the mill. The ten massive stands in tandem, shown on the opposite page, com- 
prise the 98 inch hot mill. These stands weigh 425 tons each—are 99% ft. wide and 29 ft. above base. 
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DELCO APPLIANCE DIVISION, GENERAL MOTORS CORP., ROCHESTER, N. Y. 
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ALBERT KAHN INC. 


Robert M. Damora Photos 


DELCO APPLIANCE DIVISION, GENERAL MOTORS CORP., ROCHESTER, N. Y. 


The interior of ihis plant is of interest for both the 
beautiful simplicity of the structural steelwork and 
for the lighting. Daylighting is obtained through 
the monitors, and the lighting fixtures have been 
placed to approximate the direction and intensity 
of natural light as closely as possible. The fixtures 
"are of the new combined mercury vapor and mazda 
type. A complete installation of bus bars provides 
the desired flexibility in power wiring. 
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INDUSTRIAL ARCHITECTURE 


Wide trucking aisles, running through the center of the building, as shown on the opposite page, facilitate the 
transportation of products. In modern plants these aisles will often have a width of 15 ft. Enclosed railway sidings 
for receiving and shipping departments, as shown below, offer many advantages to the manufacturer. Materials 
can be loaded or unloaded at any time regardless of the weather, and the protection of employees from the 
elements lowers handling costs. The railway tracks should be depressed to place the car floor at the loading dock 
level. Heat loss in winter is reduced to a minimum when the railway doors are mechanically operated to open and 
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COMMERCIAL BODY PLANT, CHEVROLET DIVISION, 
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GENERAL MOTORS CORPORATION, INDIANAPOLIS, IND. 


The photographs on the opposite page illustrate two conflicting theories of industrial architecture. The lower 
photograph shows a plant where departments having different operations are housed in separate buildings, each 
of which was designed for the required operation. In the case of the Chevrolet Commercial Body plant shown in 
the upper photograph, all departments are concentrated in one building and under one roof. 

Obviously it is often necessary to have a plant composed of separate buildings, but it is the practice of the Kahn 
organization to house the entire plant in one building wherever possible. Multiplicity of buildings increases 
construction costs, due to the number of exterior walls, the intervening courts occupy space which can be used 
more advantageously for production, and their maintenance is expensive. Heat losses through exterior walls 
are also greater in a group of buildings. 

The main criticism advanced by the Kahn office, however, is on the grounds of flexibility. As processes 
change, as departments shrink or expand, or as new departments are added, the advantages of the single structure 
become apparent. In the case of plant expansion this becomes particularly true, since no existing building will 
be in the path of the proposed addition, as might be the case if there were a number of buildings. 
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TIRE PLANT, FORD MOTOR СО., RIVER ROUGE PLANT, DEARBORN, MICHIGAN 
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TIRE PLANT, FORD MOTOR CO., RIVER ROUGE PLANT, DEARBORN, MICHIGAN 


This new tire plant is the most advanced installation of its kind, largely eguipped with automatic machinery. The 
exterior of the building, shown on the preceding pages, follows the standard outline of the Kahn factory: simple 
mass, large glass areas, and undecorated walls. The rail around the top is used for window cleaning apparatus. 
Views on these pages show the mill area, and on the opposite page, a production department. The illustrations 
show with particular clarity the high guality of natural lighting obtained. 
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TIRE PLANT, FORD MOTOR CO., RIVER ROUGE PLANT, DEARBORN, MICHIGAN 
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TIRE PLANT, FORD MOTOR CO., RIVER ROUGE PLANT, DEARBORN, MICHIGAN 
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HAMILTON STANDARD PROPELLER CO., HARTFORD, CONNECTICUT 
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Good natural or artificial lighting involves uniformity of distribution in addition to proper intensity. In the above 
illustration this is particularly well shown by the complete absence of shadows. A further proof of the effectiveness 
of east-west monitor lighting is indicated by the fact that while work in this shop is most exacting, involving tol- 
erances of 1/10,000th of an inch, there are no individual lights on the machines. The night view of the De Soto 
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PRESS SHOP, DE SOTO DIVISION, CHRYSLER CORP., DETROIT, MICHIGAN 
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plant shows how with correct spacing of high-intensity fixtures, the same results can be obtained with artificial 
lighting. North lighting, formerly widely used, has few advantages, save in special industries such as textiles, and 
consequently has been practically abandoned. The diagram shows the effect of north light in any shop interior; 
either the mechanic casts a shadow on his work, or the machine casts a shadow. 
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PRATT & WHITNEY AIRCRAFT COMPANY, EAST HARTFORD, CONNECTICUT 


When so special an operation as the testing of airplane engines and propellers must be housed, the form taken 
by a purely functional design has frequently more architectural quality than much so-called architecture. Such 
is the case here. As shown by the drawings on page 77, four test chambers are incorporated in the structure, 
each with its separate intake and exhaust tower. The chambers have been made large enough to take 3,000 
horsepower engines, although the largest now made are rated at 1,500. Soundproofing presented a major problem, 
as the observation room is in the center of the building. To minimize noise on the outside, a new type of sound- 
absorbing material, calistone, was suspended in parallel rows within the stacks, and exterior walls of 18-inch 
reenforced concrete were constructed to reduce the vibration produced by the engines. 
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PRATT 8 WHITNEY ENGINE TEST HOUSE, EAST HARTFORD, CONNECTICUT 
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DIESEL ENGINE DIVISION, GENERAL MOTORS CORP., REDFORD, MICHIGAN 
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The plant illustrated on this page is the first factory 
in the country built for the mass production of small 
Diesel engines, to be sold in packaged home power 
plants. It is an excellent example of the character- 
istic simplicity of layout and exterior treatment found 
in Kahn's industrial work. The proportions of the 
building have been determined entirely by reguire- 
ments of floor space and mechanical installation; the 
exterior walls consist of brick, clear glass, and trans- 
lucent glass. The larger structure on the facing page, 
an extension to the La Grange Diesel plant, pro- 
duces the custom-built engines used in locomotives, 
ships, and other installations requiring heavy Diesels. 
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EXTENSION OF ELECTRO-MOTIVE PLANT, LA GRANGE, ILLINOIS 
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DIESEL ENGINE DIVISION, GENERAL MOTORS CORP., REDFORD, MICHIGAN 
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The plant illustrated on this page is the first factory 
in the country built for the mass production of small 
Diesel engines, to be sold in packaged home power 
plants. It is an excellent example of the character- 
istic simplicity of layout and exterior treatment found 


| in Kahn's industrial work. The proportions of the 


building have been determined entirely by require- 
ments of floor space and mechanical installation; the 
exterior walls consist of brick, clear glass, and trans- 
lucent glass. The larger structure on the facing poge, 
an extension to the La Grange Diesel plant, pro- 


EE duces the custom-built engines used in locomotives, 


ships, and other installations requiring heavy Diesels. 
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The new press shop Юг the Ford 
Motor Company, now in course of 
construction, will be one of the 
largest industrial buildings ever 
erected. Almost a third of a mile 
in length, it encloses nearly a 
million and a half square feet of 
floor area, and the 47,000 tons of 
steel in the piles and superstructure 
formed the largest steel order ever 
given for a single building. One 
unusual feature of the building is 
the use of an elevated level for 
many of the presses, an arrangement 
designed to permit the use of con- 
veyors on the ground level. Some 
of the floors for these presses were 
designed for a load of about a ton 
per square foot. The view on the 
opposite page shows the southeast 
comer of the building. 
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HALF-TON TRUCK PLANT, CHRYSLER CORPORATION, DETROIT, MICHIGAN 
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| : | Г? 4|| the Kahn organization's most suc- 
| = | cessful designs, interestingly varied 
| š | in mass and vigorous in treatment. 
Ей Worthy of careful study is the plot 
| 2 layout at the left, with power plant 
| | = and tracks so located that changes 
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HALF-TON TRUCK PLANT, CHRYSLER CORPORATION, DETROIT, MICHIGAN 


An outstanding feature of the Chrysler Half-Ton Truck Plant is the size of the interior bays which measure 40 x 60 
ft. Due to the use of cantilever roof beams no more steel is required than would be ordinarily used for a 30 x 40 
ft. bay. The photograph on the opposite page shows not only the cantilever design, but also the combined use of 
tiveting and welding, a technique adopted frequently by Albert Kahn engineers. Whether a connection is welded 
or riveted depends entirely upon which is more economical. The general design of the roof is unique. As stated by 
Mr. K. T. Keller, President of the Chrysler Corporation, “The roof was built upside down.” Instead of having the 
monitors projecting above the general roof level, as in factories hitherto built, the Half-Ton Truck Plant has monitors 
hung down below the roof level, thus projecting daylight into the heart of the plant and increasing the intensity of 
natural illumination. The remarkable lighting effect resulting therefrom is clearly shown in the accompanying 
photographs. 
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HALF-TON TRUCK PLANT, CHRYSLER CORPORATION, DETROIT, MICHIGAN 


Toilet rooms can be suspended from the roof beams in the otherwise 
wosted overhead space. This leaves the floor underneath unob- 
structed for continuous flow of production. The stairways leading to 
the overhead toilets should be in line with the transportation aisles 
through the plant where they do not interfere with production. 
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HALF-TON TRUCK PLANT, CHRYSLER CORPORATION, DETROIT, MICHIGAN 


Toilet rooms can be suspended from the roof beams in the otherwise 
wasted overhead space. This leaves the floor underneath unob- 
structed for continuous flow of production. The stairways leading to 
the overhead toilets should be in line with the transportation aisles 
through the plant where they do not interfere with production. 
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CHEVROLET MOTOR AND AXLE DIVISION, GENERAL MOTORS CORPORATION 


TONAWANDA, NEW YORK 
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Photos 


CHEVROLET MOTOR AND AXLE DIVISION, GENERAL MOTORS CORPORATION 
TONAWANDA, NEW YORK 


M. Damo 


Such photographs as the above and the one on page 91 show to what degree of excellence the best industrial 
buildings have arrived. There is a consistent modern architectural expression here, and complete harmony between 
building, mechanical appendages, and the machines within. It is also worth noting that much of the effect is due 
10 the excellence of workmanship, something on which the Kahn office is particularly insistent, as its experience 
has been that ideal working conditions, attractive appearance, and low initial and maintenance costs can be 
attained with no added expense. The high quality of execution merely requires constant and rigorous supervision. 
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CHEVROLET MOTOR AND AXLE DIVISION, GENERAL MOTORS CORPORATION 
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ROTUNDA, FORD MOTOR COMPANY, DEARBORN, MICHIGAN 


After the Chicago (1934) World’s Fair, the Ford Motor Company moved the main section of its Exposition Building 
to Dearborn and reconstructed it as a permanent exhibition hall. In the Rotunda Building are to be found motor 
cars dating from their earliest days up to the present time, thus giving the publica comprehensive history of the auio- 
mobile industry. Other exhibits in the building show the complete production of the car in all its parts. Last year 
nearly 1,000,000 visitors were conducted through the Rotunda Building. The sales promotion value of such a 


project is self-evident. 


ALBERT KAHN INC. 97 


ADMINISTRATION BUILDING, THE UPJOHN COMPANY, KALAMAZOO, MICH. 


The brick walls of this structure are faced with limestone 4 inches 
thick, while the spandrels beneath the windows in the front elevation 
and the main entrance block are veneered with black granite. The 
front and side windows are double-hung aluminum sash, while those 
on the rear are the architectural projected type of steel sash. Sim- 
plicity of design has here produced a dignified and impressive 


building. 
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ADMINISTRATION BUILDING, THE UPJOHN COMPANY, KALAMAZOO, MICH. 


The air conditioning system of the Upjohn Administration Building was installed at approximately one-half the 
cost of the usual system with mechanical refrigeration. In this instance it was possible to eliminate mechanical 
refrigeration by using water from the city mains, the temperature of which is approximately 50 degrees F. the year 
around, Two air washers placed in series permitted the air to be cooled within 3 degrees F. of the incoming water 
temperature. The cooled air is supplied to all offices through circular outlets in the ceilings. By using city water 
instead of mechanical refrigeration the operating cost, likewise, is lowered by approximately 50 per cent. 
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ADMINISTRATION BUILDING, HUDSON MOTOR CAR CO., DETROIT, MICH. 


The Hudson Building, shown below, originally had brick 
exposed walls. lt was later faced with a veneer of lime- 
stone, varying from 2-inch to 4-inch thickness. The design 
of the building is typical of that which was popular some 
fifteen years ago. The tendency today is to give these 
buildings a simpler treatment with less ornamentation. 
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LINDEN DIVISION, GENERAL MOTORS CORPORATION, LINDEN, NEW JERSEY 
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Many manufacturers appreciate the advantages to be gained from properly landscaping the grounds surrounding 
their plants. Some go even so far as to plant extensive flower beds. Ап attractive industrial building, placed in 
agreeable surroundings, is an advertising medium which is difficult to evaluate, aside from the fact that improved 
environment has a beneficial psychological effect on the employes, which is reflected in the quality of the work 
performed. Pleasant surroundings have another advantage which is sometimes overlooked. While it is impossible 
to entirely eliminate labor difficulties, improved working conditions must tend to minimize them. 


104 INDUSTRIAL ARCHITECTURE 


LC 


Š 
Y 


NA 


ALBERT KAHN INC. 


LINDEN DIVISION, GENERAL MOTORS CORPORATION, LINDEN, NEW JERSEY 
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Many manufacturers appreciate the advantages to be gained from properly landscaping the grounds surrounding 
their plants. Some go even so far as to plant extensive flower beds. An attractive industrial building, placed in 
agreeable surroundings, is an advertising medium which is difficult to evaluate, aside from the fact that improved 
environment has a beneficial psychological effect on the employes, which is reflected in the quality of the work 
performed. Pleasant surroundings have another advantage which is sometimes overlooked. While it is impossible 
1o entirely eliminate labor difficulties, improved working conditions must tend to minimize them. 
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LINDEN DIVISION, GENERAL MOTORS CORPORATION, LINDEN, NEW JERSEY 
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ADMINISTRATION BUILDING, UNITED AIR LINES, CHICAGO, ILLINOIS 
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ADMINISTRATION BUILDING, UNITED AIR LINES, CHICAGO, ILLINOIS 


Chicago Arch. Photo Co. 
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ADMINISTRATION BUILDING, UNITED AIR LINES, CHICAGO, ILLINOIS 


A simplified plan is as essential for the administration building as it is for the factory. All offices can be plain with 
advantage, trim and other ornamentation being eliminated as far as possible. In large offices it is well to apply 
acoustic tile to the ceilings to absorb distracting noises. The treatment, finishes, and furnishings of large offices 
should create an atmosphere in which work can be done efficiently, and with a minimum of nervous tension. 
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POWER HOUSE, FORD MOTOR COMPANY, RICHMOND, CALIFORNIA 
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The heart of an industrial plant, it may be said, is the powerhouse, notwithstanding the fact that many an in- 
dustrialist looks upon it as a necessary evil and treats it accordingly. The cost of steam generation for power, 
process, or heating purposes is of fundamental importance because, per unit of product manufactured, it varies 
inversely as the output; that is to say, the cost of steam, per unit manufactured, increases as production decreases. 
Instances are not uncommon where installations for generating power as a by-product of exhaust steam from 
process work have resulted in annual savings sufficient to pay for the cost of installations within a period of three 
years. If heat had mass, color, or physical form its reckless waste in industry would be more readily recognized and 
checked, Direct charges for labor and materials are continually analyzed with a view to reducing production 
costs, and often it is forgotten that steam and power are contributing charges against both. Consequently the 
design, construction and operation of the power plant deserve most careful study. 
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POWER HOUSE, FORD MOTOR CO. OF CANADA, LTD., WALKERVILLE, ONT. 
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POWER HOUSE, FORD MOTOR COMPANY, RICHMOND, CALIFORNIA 
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POWER HOUSE, FORD MOTOR COMPANY, MEMPHIS, TENNESSEE 


The hot water heaters, with turbine-driven circulating pump, shown on opposite page, provide the heat for the 
entire plant. All pipe and heater covering is re-canvased and sewed, then painted three coats and finished in 
white enamel. The walls of the heater room are surfaced with white enamel brick, and the floor with red quarry 
tile. A simplified arrangement of mechanical equipment is evidence of good engineering. Compactness and 
neatness in piping layouts make for economy of installation and facilitate inspection. An abundance of natural 
lighting and ventilation, a well finished interior, as shown below, are incentives to the efficient operation and 
maintenance of the power plant. The owner may justly insist upon the highest grade of workmanship, materials, 
and equipment. The many advantages which accrue therefrom greatly outweigh the slight extra cost involved, 


especially since it is of little consequence in the total cost of the project. 
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POWER HOUSE, FORD MOTOR COMPANY, MEMPHIS, TENNESSEE 


The hot water heaters, with turbine-driven circulating pump, shown on opposite page, provide the heat for the 
entire plant. All pipe and heater covering is re-canvased and sewed, then painted three coats and finished in 
white enamel. The walls of the heater room are surfaced with white enamel brick, and the floor with red guarry 
tile. A simplified arrangement of mechanical equipment is evidence of good engineering. Compactness and 
neatness in piping layouts make for economy of installation and facilitate inspection. An abundance of natural 
lighting and ventilation, a well finished interior, as shown below, are incentives to the efficient operation and 
maintenance of the power plant. The owner may justly insist upon the highest grade of workmanship, materials, 
and eguipment. The many advantages which accrue therefrom greatly outweigh the slight extra cost involved, 
especially since it is of little consequence in the total cost of the project. 
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POWER HOUSE, FORD MOTOR COMPANY, DEARBORN, MICHIGAN 
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PUMP AND HEATER ROOM 


The cooling equipment for the air conditioning system of the Ford Engineering Laboratory was installed in the main 
powerhouse shown on the opposite page. Two twin water-vapor centrifugal units were required, each having a 
capacity of cooling 1200 gallons of water per minute from 51.4 degrees to 45 degrees F. The total cooling 
capacity of the two units is equivalent to 640 tons of refrigerction. Each unit is driven by a steam turbine of 315 
H.P. capacity. Water for condensing purposes is taken from the cooling pond in front of the powerhouse, the 
cycle being as follows: A condenser water pump first discharges the water through the refrigerating condensers, 
then through the steam turbine condensers, and finally into a second pond at the rear of the powerhouse where 


the water is cooled by surface evaporation and then permitted to flow back to the cooling pond by gravity through 


an equalizing line. 
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DISTILLATION PLANT, FORD MOTOR CO., IRON MOUNTAIN, MICH. 


POWER HOUSE, CHEVROLET MOTOR CO., BALTIMORE, MARYLAND 
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POWER HOUSE, CHEVROLET MOTOR AND AXLE DIVISION, TONAWANDA, N. Y. 
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AIR COMPRESSOR ROOM 


The successful manufacturer takes a pride in the external and internal appearance of his powerhouse. There is no 
justification for an unsightly structure. In the hands of a capable designer a pleasing elevation can be obtained 
at practically no extra cost, merely by the proper use of the ordinary building materials and by proper outline and 
proportion of the structure. Experience indicates that increased efficiency results from the elimination or ameliora- 


tion of unpleasant surroundings. This is particularly true in the case of power plants. 


9 
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POWER HOUSE, CHEVROLET MOTOR AND AXLE DIVISION, TONAWANDA, N. Y. 


Three two-stage compressors, each having a capacity of 3,000 cu. ft. of free air per minute, provide the compressed 
air required in the manufacturing building. Two of these compressors are steam driven, the third is synchronous 
motor driven to obtain proper heat balance. The steam from the compressors is exhausted at 30 lbs. pressure and 
is used for heating the building, as well as for a certain amount of process work, During the season of the year 
when heating is not required, one of the steam compressors is shut down and the motor driven compressor is then 
placed in operation. The illustration opposite shows the feeding end of the three boilers which are fired with 
pulverized coal. Each of the boilers has a capacity of 65,000 lbs. steam per hour at 195 lbs. pressure. Crushed 
coal is stored in the overhead bunker shown in the upper left corner of the illustration. The coal is passed through 
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automatic scales to each of the three feeders, thence to the pulverizers located on the floor below, the pulverized 
coal being then delivered to the furnaces by the primary air fans through the pipes shown at the boiler fronts. This 
installation is unique in that it is the first one where coal from the overhead bunkers can be taken from any one or 
all of the fourteen bunker openings and delivered to one or all of the three scales simultaneously. This result is 
accomplished automatically by a new type of drag conveyor operated by a motor, the control of which is electri- 
cally interlocked with each of the scale motor controls. The system has proven so satisfactory that it is now being 
installed in many other plants. The Tonawanda Boiler House, with a coal bunker common to all boilers, is the 


first one in which the boiler operation is entirely automatic from bunker to boiler breeching. 
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RIVER ROUGE PLANT, FORD MOTOR COMPANY, DEARBORN, MICHIGAN 


No treatise on Industrial Architecture would be complete without numerous illustrations of the Ford Motor Com- 
pany's River Rouge Plant which is one of the romances of modern industry. A modest start was made in 1917 with 
a building for the production of Eagle submarine chasers used in the World War (see illustration at bottom of Page 
17). From this start the plant has been continuously developed until it is today the largest industrial plant in the 
world, covering an area of 1,096 acres. The manufacturing buildings have a total floor area of more than 9,650,- 
000 sq. ft. One building alone, namely the Press Shop, now nearing completion, has a floor area of 1,450,000 
sa. ft. This is the world's largest factory building under one roof. Within the Rouge Plant are more than 100 miles 
of railway track traversed by Ford locomotives. At peak production the plant uses 530,000,000 gallons of water 
а day— more than the cities of Detroit, Cincinnati and Washington combined. Its power plants can deliver 11,433,- 
000 Н.Р. every 24 hours. The plant includes the world's largest foundry, covering 17.7 acres. It has 1% miles 
of docks which can accommodate ocean-going vessels. More than 5,000 men are engaged solely in keeping the 
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plant clean. In the following pages several illustrations are included to show the pleasing compositions which can 
be effected in the design of modern industrial architecture. Utility is the keynote throughout. The following 
structures at the River Rauge Plant were designed by Albert Kahn, Inc.: 


Administration Building and General Offices Open Hearth Furnaces 
Rotunda Building Press Shop 
Motor Assembly Building Foundry Extension 
| Body and Final Car Assembly Building Tire Plant 
Spring and Forgings Plant Glass Plant 
Pressed Steel Plant Cement Plant 
Steel Mill Coke Ovens and By-Products Plant 
ALBERT KAHN INC, 133, 


RIVER ROUGE PLANT, FORD MOTOR COMPANY, DEARBORN, MICHIGAN 


MAIN POWER HOUSE 
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BLAST FURNACES 


RIVER ROUGE PLANT, FORD MOTOR COMPANY, DEARBORN, MICHIGAN 


FOUNDRY BUILDING 
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PRESSED STEEL PLANT 
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RIVER ROUGE PLANT, FORD MOTOR COMPANY, DEARBORN, MICHIGAN 
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TEST HOUSE, DIESEL ENGINE DIVISION, GENERAL MOTORS CORPORATION 
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ASSEMBLY PLANT, FORD MOTOR COMPANY, LONG BEACH, CALIFORNIA 


151 


INC. 


ALBERT KAHN 


СЕЕ 


INDUSTRIAL ARCHITECTURE 


152 


ENGINEERING LABORATORY, FORD MOTOR COMPANY, DEARBORN, MICH. 
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ENGINEERING LABORATORY, FORD MOTOR COMPANY, DEARBORN, MICH. 


The Ford Engineering Laboratory has often been pronounced the finest industrial building in the country. The 
architect was given instructions to provide a building which would have an abundance of light, wide column spac- 
ing, and a total absence of exposed pipes or overhead obstructions. To accomplish the desired result, all piping 
and conduits for electric lighting are installed in the main girders running longitudinally through the building. The 
risers are installed in the supporting columns. The longitudinal beams and the columns also contain the ducts 
required for the air conditioning system. This accounts for the apparently large dimensions of the structural mem- 
bers. The power wiring for the mechanical installation is contained in ducts installed under the floor. The building 
is 200 ft. wide by 800 ft. long, with internal columns spaced 40 ft. centers. 
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SERVICE BUILDING, PACKARD MOTOR CAR CO., NEW YORK, N. Y. 
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ADMINISTRATION BUILDING, CADILLAC MOTOR CAR CO., DETROIT, MICH. 
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MANUFACTURING BUILDING, FIRESTONE STEEL PRODUCTS CO., RIVERVIEW, MICH. 


MACHINE SHOP, AMERICAN BLOWER CORPORATION, DETROIT, MICHIGAN 


ENGINEERING BUILDING, OLDS MOTOR DIVISION, LANSING, MICHIGAN 


This building, 130 ft. wide by 400 ft. long, houses the Experimental Engineering Department of the Corporation. 
On the first floor is the Dynamometer Laboratory comprising several soundproof dynamometer test rooms, a water- 
brake test room, a cold room for low temperature experimentation, and an electrical laboratory. The second floor 
is devoted to offices and engineering. The third floor is devoted principally to the display of models and parts. 
A large auditorium on the top floor is used during Distributor conventions. The stage floor of the Auditorium is a : 
turntable on which a display саг may be placed. While the lecturer describes its features, the car is turned around 
in either direction at the will of the lecturer by remote electric control. 
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Robert M. Damora Photos 


While a pleasing elevation to a factory building is desirable, the interior planning is even more important. A 
systematic and logical arrangement of departments for economical production, the proper locating of utilities, such 
as entrances and exits, transportation aisles, elevators, stairs, lockers and toilet rooms play a vital role in reducing 
manufacturing costs. As a typical example, a simple calculation will show that in a single-story building housing 
500 mechanics, if the toilet rooms are misplaced by a distance of only 150 ft., the excess time involved in the work- 
men walking to and from the toilet rooms causes the manufacturer a loss of $5,250 annually. 
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It is the general practice to place the transformer station on the ground in some location where it is near the source 
of the primary supply. Їп instances where manufacturing plants cover a relatively large area, it often proves 
advantageous to place the transformer station on the roof of the building, over the center of the section where 
manufacturing takes place. This effects a saving in installation and power costs. While the length of the primary 
line is thus increased, the length of the secondary line, on the other hand, is decreased. The weight of copper in 
the former is less than that of the latter; hence the reduction in installation costs. The saving in power cost results 


from the decrease of transmission loss on the secondary side. The manufacturer does not pay for the loss on the 
primary side. 
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The general principles applying to economical production are exemplified in the departmental arrangement of the 
engine plant of the Pratt & Whitney Aircraft Corporation at East Hartford, Connecticut, shown in the flow diagram 
on the opposite page. In this plant departments are arranged to assure continuous flow of materials and parts 
from the receiving department, at the one end, through to the shipping department at the other end of the building. 
The flow of material takes place in the 15-ft. trucking aisle which runs through the middle of the building for its 
entire length, with 12-ft. feeding aisles at the sides of the building. The flow diagram shows how the material is 
conveyed along the side aisles, through the various manufacturing departments towards the main middle aisle, 
and thence to the final dis-assembling, packing and shipping department. 

In this plant, which produces Wasp and Hornet engines, the raw materials, in the main, consist of aluminum 
parts and steel parts. The former are machined in departments on the east side, the latter in departments on the 
west side of the middle aisle. This arrangement facilitates the piping of cutting compounds which are naturally 
different for aluminum and steel. It also facilitates handling and segregation of the turnings, borings and drillings. 

The cylinder barrel department adjoins the stock department west of the middle aisle, while the head depart- 
ment adjoins east of the middle aisle—the rough stock being fed into these departments through the side feeding 
aisles. The stock, as it goes through the various machine operations, works towards the middle transportation aisle, 
along which it travels southward to the cylinder assembly department. After the materials are assembled, the parts 
continue southward along the middle aisle to the finished stock department to be used as required. Likewise, 
connecting rods, link rods, crank shafts, crank cases, pistons and miscellaneous parts are fed from the rough stock 
department down the side aisles and through their respective process departments, being eventually transported 
through the middle aisle to the finished stock department. 

Polishing operations are performed in a separate department located approximately midway between 
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the rough stock and finished stock departments. 
Parts which require polishing are fed into the 
department through the side feeding aisle, as 
before, and the work again travels towards the 
middle aisle, through which it is transported to 
the finished stock department. 

The tool department, where jigs, fixtures and 
special equipment are made, and the main crib 
where tools are stored, are combined with the 
maintenance department, and are located near 
the center of the aluminum section of the building, 
immediately north of the finished stock department. 
By placing these departments near the center of 
the plant, distances to and from the various 
process departments are shortened. While the 
master tool crib is in the center of the plant, sub- 
cribs located in each department are under the 
jurisdiction of the respective foremen. 

Located centrally on the west side of the build- 
ing is a metallurgical department which consists 
of a heat treat division and a chemical and 
physical laboratory. In view of the fact that the 
steel parts alone require heat treatment, this de- 
partment will always be centrally located when 
expansion takes place on the west side of the 
building. 

Finished stock is stored in the order in which it is 
to be used in the assembly department im- 
mediately adjoining. Partially finished stock is 
stored in tote-pans and passed to the sub-assembly 
benches located in the adjoining assembly de- 
partment. The various parts are assembled into 
sub-units on the sub-assembly lines as they con- 
tinue their southward journey through the plant. 

After complete assembly the engines are 
weighed and then rolled to the belting-in-ma- 
chines, where the oil lines are connected and the 
engines run for a specific period. The engines are 
next conveyed to the test room for a thorough fest. 
Thereafter they are dismantled for a complete 
inspection of all parts. The engines are then re- 
assembled and again subjected to a final test. 
Following this test the engines go through the 
packing and shipping department, whence they 
are dispatched by rail which enters the building 
at the south end. 
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MANUFACTURING BUILDING, PARKE-DAVIS 8 CO., DETROIT, MICHIGAN 
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For manufacturing a multitude of products, as in the pharmaceutical industry, or where the assembly of bulky parts 
is not involved, the multi-story type of building generally proves more advantageovs than the single-story building. 
This is especially true where elevators can be used to convey manvfactured goods in loads which represent sub- 
stantial values. The freight elevator then will not prove a “bottle-neck” in the flow of production. This principle 
is of importance in cases where the ground area on which the building is constructed is somewhat limited, or where 
the value of the ground is relatively high. The multi-story building also permits the use of gravity in the handling 


of products, departments for successive operations being placed under each other. | 


ALBERT KAHN INC. | 


ще 

зо : 

Ë š 

О 5 

u а 

: z 
О 
= 
5 
9) 
ТИЙН” 2 
LIUM = 
~ > 
MA a 
ШЕШІ” © 
ТИ. 5 
E S 2 
Z 
| = E 
пра: ° 
z 
ңе,” x 

| z E 


ШТИП 
АА ШП 


—— 


Manufacturers are accustomed to think ihat appearances are of little consequence in so prosaic a place as a 
factory. It is even taken for granted that ugliness in a factory is inevitable. The illustrations in this book definitely 
indicate that such is not the case, and the records of the Kahn office show that well designed buildings do not mean 
higher construction costs. Good modern architecture does not necessitate designs which are fantastic or bizarre. 
Large expanses of blank walls which serve no purpose, meaningless forms and projections used merely for effect, 
do not constitute good architecture. Every part of the structure, especially in industrial buildings, should serve 
some utilitarian purpose. Nor does good architecture call for the entire elimination of traditional forms. 
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It is erroneous to assume that large areas of glass in the outer walls of a factory building increase operating costs 
on account of the heat loss in the winter season. In a locality, say in the neighborhood of Detroit, the heat loss 
through 1,000 sq. ft. of ordinary glass requires $46.80 worth of coal per season, when coal costs $4.00 per ton. 
In a factory employing 500 men, the total area of the external walls will be approximately 33,000 sq. ft. If the 
entire wall area were glazed, the heat loss would require $1,544 worth of fuel per annum. If large expanses of glass 
increase the efficiency of the workmen by only one per cent, the annual saving in labor cost would be about 
$5,200. Such a saving would pay the cost of the fuel three times over. This demonstrates, so far as production 
costs are concerned, that it would be advisable to have glass in the entire area of the walls if this were practical. 
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